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Can Colonoscopy Diagnose Transmural Ischaemic Colitis after
Abdominal Aortic Surgery? An Evidence-based Approach
T. Houe, J. E. Thorbo¨ll, U. Sigild, O. Liisberg-Larsen and T. V. Schroeder*
Department of Vascular Surgery, Rigshospitalet, Copenhagen, Denmark
Objectives: to assess the diagnostic value of colonoscopy in ischaemic colitis following abdominal aortic surgery, based
on a literature review, and to introduce the concept of evidence-based medicine.
Method: a review of the literature according to evidence-based principles was made by all doctors of our department.
Results: seven prospective non-randomised reports on routine colonoscopy after abdominal aortic surgery were found.
None of the participants found all the reports, and the last was identified by the reviewer.
Conclusions: Endoscopy may disclose ischaemic colitis, but cannot separate transmural from the clinically less important
mucosal ischaemia. Endoscopy had no impact on mortality in any of the prospective series. The evidence-based conference
was an inspiring teaching modality, and illustrated for the participants the difficulty in performing a targeted literature
search.
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Introduction we recently encountered two cases in which senior
gastroenterologists failed to reach the diagnosis of
Clinical diagnosis and decisions are often based on transmural ischaemic colitis which was later disclosed
individual expertise and tradition. However, the use at laparotomy. Both patients had been operated on for
of current best available external evidence from basic ruptured abdominal aortic aneurysms. The first patient
or clinical research is often impeded due to several developed septicaemia after 48 h, and colonoscopy at
reasons, e.g. lack of time for clinicians to read and that stage was normal, though the view was not per-
keep up to date, but also an inefficent approach to fect. The following day laparotomy was performed,
clinical learning.1 Evidence-based medicine seeks to as tonometric monitoring indicated increasing acid-
combine the best external evidence from systematic osis, and the suspected transmural ischaemic colon
research with individual clinical experience. The wish (sigmoid and left colon) was found and resected. This
to facilitate and propagate evidence-based principles patient died 9 days later in multi-organ failure. The
has led to the formation of The Cochrane Col- other patient experienced a prolonged course after
laboration. This is a non-profit international or- surgery, first with wound dehiscence demanding su-
ganisation, which seeks to provide up-to-date accurate ture, later bowel obstruction, which subsided spon-
information about healthcare issues using meta-ana- taneously, and finally persistent watery diarrhoea, up
lysis and systematic reviews of available literature on to 4 l/day, and fever. Sixteen days postoperatively
randomised clinical trials.2 An example, questioning colonoscopy was normal. Five days later the patient
current clinical practice, urged us to seek best external underwent a further laparotomy due to persistent
evidence. fever and an air collection in the retroperitoneal space,
Ischaemic colitis is a well-known and potentially seen on ultrasonography. Surgery revealed a necrotic
fatal complication of aortic surgery. Once the diagnosis sigmoid and left colon, which was resected together
is suspected, colonoscopy is the method of choice with the aortic prosthesis. Following extra-anatomic
according to several recent publications based on re- revascularisation, this patient eventually survived and
views as well as original observations.3–7 However, was last seen alive 1.5 years postoperatively. This
clinical experience made us question the diagnostic
* Please address all correspondence to: T. V. Schroeder, Department validity of colonoscopy after aortic surgery, which inof Vascular Surgery RK, Rigshospitalet 3111, DK 2100 Copenhagen
Ø, Denmark. turn led us to establish an evidence-based conference1
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to answer the following question: is colonoscopy diag- published and larger series from the same group, no
nostic for ischaemic colitis after abdominal aortic sur- information was provided on the consequences of the
gery? – and more specifically can colonoscopy identify colonoscopic findings in relation to treatment and
transmural colitis as opposed to the more benign outcome, i.e. seven patients died from transmural
mucosal gangrene? ischaemic colitis.8,9 Moreover, only 74% of patients in
The purpose of this paper is to present the concept the larger series underwent colonoscopy (Table 1).
of evidence-based conference as a teaching modality, In another American series 34 patients underwent
and to present the results of our literature search. sigmoidoscopy, tonometric pH and inferior mesenteric
artery stump pressure measurements.10 Three patients
developed “severe ischaemic colitis” and eventually
died from multiple organ failure, but it was not stated
Methods if they had transmural ischaemia or if they had colonic
resection. Thus, the classification seemed to be based
All doctors in the department were invited to par- on clinical outcome, rather than the endoscopic ex-
ticipate. Before starting the conference, a general ses- amination. The study by Zelenok et al.11 was mainly
sion on literature-searching was held by two doctors concerned with the possibility of avoiding ischaemic
experienced in electronic databases. The department colitis by adjunctive surgical procedures to enhance
has several personal computers with online connection colonic perfusion. Whether attributable to this ag-
to the Internet and to the University Library of Copen- gressive preventive approach or not, their incidence
hagen. The following databases were accessed: MED- was the lowest reported among the prospective series.
LINE, 1966–1998/July, EMBASE 1974–1998/July, the Only three cases of mucosal ischaemia were en-
web-based PubMed and The Cochrane Library.2 Before countered, and all underwent unnecessary laparotomy
the first meeting, all participants had performed a to rule out a suspicion of transmural ischaemia. The
literature search while trying to answer the above two Dutch studies by Scherpenisse and van Hees12
question. It was decided that emphasis should be put and by Bast et al.13 emanate from the same institution
on prospective studies, and that editorials, ordinary and the latter was probably part of the former, although
reviews and case reports should be left out. At the not easily recognisable. The most transparent, pub-
first conference, each participant reported the result lished in this Journal, presents the details of nine cases
of the literature search, based on retrieved abstracts.
of ischaemic colitis disclosed by routine colonoscopy.The participants came to an agreement on which pub-
Three patients revealed “deep necrosis or gangrene”,lications should be included in the survey and these
and immediate laparotomy was undertaken. The sus-papers were ordered from the library, if not already
picion of transmural ischaemia was confirmed in onepresent. At a second conference, organised some weeks
patient only, who died from sepsis in spite of resectionlater, all participants had had time to go through all
of gangrenous bowel. The two other patients under-the reports. Each paper was discussed briefly and a
went unnecessary laparotomy. In the last paper frompreliminary conclusion was reached. A writing group
another Dutch institution14 not all the patients werewas then formed with the aim of preparing the present
studied prospectively and the protocol changed duringreport.
the study from including all aortic procedures to in-
cluding only ruptured aortic aneurysms. This hampers
the assessment of the value of colonoscopy, which in
any event was negligible, since all the patients whoResults
had colonic ischaemia diagnosed in this series died
from their condition. Consequently the authors arguedNo randomised studies were found, but we did
against surgery for a diagnosis of transmural ischaemiaidentify seven prospective – but not all consecutive –
after an emergency abdominal aneurysmectomy.reports focusing on endoscopy and ischaemic colitis
Sixteen doctors were invited to participate in theafter aortic surgery (Table 1).8–14 In these reports the
present evidence-based conference. Ten doctors par-incidence of ischaemic colitis found at endoscopy –
ticipated in both conferences. Each conference lastedmucosal ischaemia as well as transmural ischaemia –
for 45 min and demanded active involvement of allranged from 3–9% following elective abdominal aortic
participants. At the first conference none of the tenoperations9–11,13 to 18–60% following surgery for rup-
doctors had identified all seven prospective reports,tured aneurysms.9,10,13,14
and one was only identified during the process of peerIn the first published prospective series of systematic
colonoscopy after aortic surgery, as well as in the later review, by one of the reviewers. No formal evaluation
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Table 1. Compilation of the available numbers presented in six different prospective reports on ischaemic colitis (IC) following aortic
surgery.
Aortic surgery Colonoscopy Laparotomy IC-related
deaths
n n IC n IC Resection
Ernst (1976)(a)8 50 50 3 n.a. n.a. n.a. n.a.
Hagihara (1979)(a)9 180 133 17 n.a. n.a. n.a. 7
Schiedler (1987)10 34 34 10 n.a. n.a. n.a. 3
Zelenock (1989)10 100 100 3 3 0 0 0
Scherpernisse & van Hees (1989)(b)11 n.a. “all” 24 4 1 1 1
Bast (1990)(b)12 100 100 9 3 1 1 1
Van Vroonhoven (1991)(c)13 [n.a. 15 15 20 20 18 20]
61 13 13
The figures represent the number of patients: (1) who underwent aortic surgery, (2) who had colonoscopy performed, (3) who had IC
diagnosed by colonoscopy, (4) who underwent re-laparotomy, (5) who had IC diagnosed by re-laparotomy, (6) who underwent large-
bowel resection and (7) whose death was related to IC. In several instances data were not available (n.a.).
(a–a) and (b–b) Reports from the same medical centre. Bast et al.’s patients are probably included in that of Scherpernisse and van Hees.
(c) The total number of patients undergoing aortic surgery is unknown, as patients with IC were referred from more than one hospital.
Sixty-one patients were operated on in the authors’ own hospital settings. Out of these, 13 had IC. The remaining seven patients with IC
came from other centres.
of the conference process was made. However, it is No one doubts that endoscopy can identify isch-
our impression that active involvement of all the par- aemic colitis. In fact the sensitivity of colonoscopy is
ticipants was appreciated. high, as no patients died from ischaemic colitis without
having ischaemic lesions identified at endoscopy.
However, a large proportion of the lesions have no
clinical consequence. It seems evident from the avail-
Discussion able studies that colonoscopy may not separate severe
mucosal ischaemia/gangrene from transmural isch-
Ischaemic colitis is a complication of considerable aemia, although some authors leave that impression
concern and cost. Ideally, the condition should be for the reader. This may not come as a surprise, asprevented by securing colonic perfusion. However,
endoscopy of the colon only visualises the laminathe pathogenesis is not completely understood, which
mucosa. Even though extensive necrotic lesions willadds to the difficulties of predicting which patients
raise suspicion of transmural ischaemia, only lap-are at risk. Moreover, a number of incidents appear
arotomy can diagnose this condition with certainty.late in the postoperative course, hampering this “pre-
In half of the tabulated reports patients underwentventive approach”. Second-best is to establish the dia-
unnecessary laparotomy. This may be acceptable pro-gnosis early. Here we encounter the crux of the
vided that these patients survive and those who needproblem: ischaemic colitis appears in various forms
surgery actually benefit. This was, however, not thefrom a mild mucosal involvement which should be
case, as in the identified prospective studies all patientstreated conservatively, to the transmural gangrene
who had transmural ischaemia eventually died.9,10,12–14which necessitates resection, often in vain. This also
This experience is in contrast to reports of retro-explains the discrepancy in reported incidences of
spectively collected data, in which colonoscopy ap-ischaemic colitis. In four large retrospective series
parently has added valuable information in selectedcontaining in total more than 13 000 patients, the over-
cases, eventually leading to proper treatment and sur-all incidence ranged between 1 and 3% and the in-
vival of several patients.3,4,7,19,20 In this context, it shouldcidence among patients operated on for ruptured
be recalled, that although the mortality of transmuralaneurysm was from 2 to 6%15–18 as opposed to the
ischaemic colitis diagnosed only at explorative lap-figures given in prospective endoscopy-based series
arotomy is high, 20 to 50% still survive. Thus, at theof 3–9% in elective cases and 18–60% in patients op-
moment, colonoscopy cannot be considered diagnosticerated on for rupture.9–11,13,14 The true incidence may
for transmural ischaemia, but might identify patientseven be higher, as none of the studies reported on
with an increased risk of having it.systematic post-mortem examinations. Ischaemic col-
Who, then, should undergo endoscopy – and when?itis may also occur after endovascular stent grafts, a
Some claim that only patients with aneurysm rupturemodality used increasingly for treatment of aortic
aneurysm, but information is sparse. should be considered.14 Though the risk is very high
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2 The Cochrane Collaboration. http://www.cochrane.dk/de-in this group, the number of patients treated electively
fault.html
is much higher; thus, ischaemic colitis following sur- 3 Laustsen J, Jensen BV, Jelnes R, Egeblad K, Balslev IB. The
value of sigmoidoscopy in the diagnosis of ischemic colitis fol-gery after aneurysm rupture makes up between 30
lowing aortic reconstruction. Int Angiol 1990; 9: 117–119.and 50% of all cases, according to the four large 4 Rosenthal D, McKinsey JF, Clark MD et al. Ischemic colitis
series.15–18 Since most ischaemic lesions in the colon following ruptured abdominal aortic aneurysm. Vasc Surg 1992;
26: 712–717.after aortic surgery are located at the sigmoid and
5 Toursarkissian B, Thompson RW. Ischemic colitis. Surgical Clin-recto-sigmoid junction flexible sigmoidoscopy will suf- ics of North America 1997; 77: 461–470.
fice.15,16 There has been some reluctance to perform 6 Longo WE, Ward D, Vernava AM, Kaminski DL. Outcome of
patients with total colonic ischemia. Dis Col Rect 1997; 40: 1448–endoscopy for fear of causing perforation, but it seems
1454.
to be safe, as no complication was reported in any of 7 Brandt CP, Piotrowski JJ, Alexander JJ. Flexible sig-
moidoscopy. A reliable determinant of colonic ischemia followingthe papers cited here. Another issue is the timing of
ruptured abdominal aortic aneurysm. Surg Endoscopy 1997; 11:endoscopy, which obviously is crucial. In this respect, 113–115.
colon pH-monitoring may offer an early warning, as 8 Ernst CB, Hagihara PF, Daugherty ME, Sachatello CR,
Griffen WO Jr. Ischemic colitis incidence following abdominalsuggested by Bjo¨rck and Hedberg,22 confirmed in a
aortic reconstruction: a prospective study. Surgery 1976; 80: 417–later study from the same institution and reported at 421.
the ESVS ’99 annual meeting.23 This does not alter the 9 Hagihara PF, Ernst CB, Griffen WO. Incidence of ischemic col-
itis following abdominal aortic reconstruction. Surg Gyn Obstetfact that a diagnostic modality, other than laparotomy,
1979; 149: 571–573.to distinguish mucosal from transmural ischaemia, 10 Schiedler MG, Cutler BS, Fiddian-Green RG. Sigmoid intra-
mural pH for prediction of ischaemic colitis during aortic surgery.needs to be developed or present modalities, i.e. in-
Arch Surg 1987; 122: 881–886.tramucosal pH, inferior mesenteric artery stump pres-
11 Zelenock GB, Strodel WE, Knol JA et al. A prospective study
sure and biochemical markers, need to be evaluated of clinically and endoscopically documented colonic ischemia in
100 patients undergoing aortic reconstructive surgery with ag-systematically. Also, the role of laparotomy should be
gressivecolonic anddirectpelvic revacularization, comparedwithassessed. historic controls. Surgery 1989; 106: 771–779.
Interestingly, none of the doctors participating in 12 Scherpenisse J, van Hees PAM. The endoscopic spectrum of co-
lonic mucosal injury following aortic aneurysm resection. En-the evidence-based conference found all the seven
doscopy 1989; 21: 174–176.papers through their literature search, which con- 13 Bast TJ, van der Biezen JJ, Scherpenisse J, Eikelboom BC. Isch-
aemic disease of the colon and rectum after surgery for abdominalstituted the basis for answering the above question.
aortic aneurysm: a prospective study of the incidence and riskThe last paper was indeed found by only one of the
factors. Eur J Vasc Surg 1990; 4: 253–257.
reviewers in the process of peer-review. This may 14 Van Vroonhoven MV, Verhagen HJM, Bro¨ker WFHL, Janssen
IMC. Transmural ischaemic colitis following operation for rup-not come as a surprise for the experienced literature
tured abdominal aortic aneurysm. The Netherlands Journal of Sur-searcher, but emphasises the importance of education gery 1991; 43: 56–58.
and training of doctors in search strategies when 15 Schroeder T, Christoffersen JK, Andersen J et al. Ischemic
colitis complicating reconstruction of the abdominal aorta. Surgusing electronic databases.
Gyn Obstet 1985; 160: 299–303.In conclusion, endoscopy will identify a large group 16 Bjo¨rck M, Berqvist D, Troe¨ng T. Incidence and clinical pre-
sentation of bowel ischaemia after aortoiliac surgery – 2930 op-of patients with ischaemic colitis after abdominal aortic
erations from a population-based registry in Sweden. Eur J Vascsurgery, most of it benign. We did not find any evidence
Surg 1996; 12: 139–144.
in the literature that colonoscopy is capable of iden- 17 Brewster DC, Franklin DP, Gambria RP et al. Intestinal ischemia
complicatingabdominalaortic surgery. Surgery1991;109: 447–454.tifying the clinically important subgroup with trans-
18 Longo WE, Lee TC, Barnett MG et al. Ischemic colitis com-mural ischaemic colitis. A diagnostic modality, other plicating abdominal aortic aneurysm surgery in the US Veteran. J
than laparotomy, to distinguish mucosal from trans- Surg Res 1996; 60: 351–354.
19 Maupin GE, Rimar SD, Villalba M. Ischemic colitis followingmural ischaemia needs to be developed.
abdominal aortic reconstruction for ruptured aneurysm. A 10-Conferences using evidence-based principles as a year experience. Am Surg 1989; 55: 378–380.
basis seem to be an efficient way of evaluating clinical 20 Meissner MH, Johansen KH. Colon infarction after ruptured
abdominal aortic aneurysm. Arch Surg 1992; 217: 979–989.problems concerning diagnostic tests, prognosis, treat-
21 Shigematsu H, Nunokawa M, Hatakeyama T et al. Inferior mes-
ment, prophylaxis and side-effects. Moreover, the con- enteric and hypogastric artery reconstruction to prevent colonic
ischemia following abdominal aortic aneurysmectomy. Cardiovascferences served as an appreciated method of training
Surg 1993; 1: 13–18.in literature searching. 22 Bjo¨rck M, Hedberg B. Early detection of major complications
after abdominal aortic surgery: predictive value of sigmoid colon
and gastric intramucosal pH monitoring. Br J Surg 1994; 81: 25–30.
23 Bjo¨rck M, Bergqvist D, Broman G, Lindberg F. pHi-monitoring
of the sigmoid colon after aortoiliac surgery. A five-year pro-References
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